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The importance of filtration is a rising aspect of food processing. E.g. microfiltration is applied to remove 
microorganisms, ultrafiltration to enrich proteins and reverse osmosis for concentration instead of evaporation. 
Nanofiltration is already in use to reduce minerals e. g. desalination of molasses. In this special case, the 
solution-diffusion-behavior of the substances in the membrane material becomes more and more important with 
decreasing difference in size. 
After an enzymatically hydrolysis of lactose or in the 
production of galactooligosaccharides (GOS) the 
medium contains monosaccharides (M = 180 Da) 
besides residues of lactose (M = 342 Da) 
respectively prebiotic saccharides [1]. Neither the 
fractionated crystallization is an option due to too 
small differences in solubility of the saccharides nor 
chromatographic separation because industrial scale 
operation are challenging and expensive. However, 
nanofiltration is a promising technique for the 
fractionation of mono- and disaccharides and shall be 
tested for this issue. 
 
Four nanofiltration membranes were evaluated 
regarding their retention of the monosaccharide 
fructose and the disaccharide lactose. Concentration 
of saccharides in permeate and retentate were 
determined by a HPLC-ELSD method [2]. One of the 
four membranes showed little permeation of lactose, 
high permeation of fructose and in overall a satisfying 
flux. In addition, process parameters like 
transmembrane pressure, temperature and 
concentration of sugars on the retention were 
studied. In general, the experiments demonstrated 
that membranes are already available, which offer potential for the fractionation of mono- and disaccharides.  
 
Especially the utilization of diafiltration is a promising technique to reduce the concentration of monosaccharides 
in the retentate. Figure 1 shows a process simulation to concentrate Lactose (R = 1.0), while the Fructose (R = 
0.4) content in the retentate is reduced via continuous diafiltration. Further investigations are addressed to study 
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Fig. 1: Concentrations of a mono- (dotted/dashed 
line) and disaccharide (solid line) during a simulated 
nanofiltration process combined with diafiltration 
